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Lessons from Stellar Structure
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Lessons from Stellar Structure

Equilibria identified

1-D sequence in 2-D
space implies one
driving parameter

Problem of structure
separated from that
of formation
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on to galaxies...

starting with what we know: Tensor Virial Theorem
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on to galaxies...

starting with what we know: Tensor Virial Theorem
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moving on to what we can learn ....
logr, =2logV —logl, —log Y, €Klog A — l@

~

completely unobservable, but encapsulates most of the
Interesting astrophysics
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moving on to what we can learn ....

logr, =2logV —logl, — log A
a simple option Is
logr, =2logV —logl, —log f(V, I.)
the simplest (non-trivial) option is
logre =(2—a)logV — (14 8)logl. + C

(otherwise known as the fundamental plane])
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normal ellipticals Jorgensen et al. 1996
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normal ellipticals Jorgensen et al. 1996
normal spirals Springob et al. 2007

dwarf E's Geha et al. 2003 & Matkovic and Guzman 2006
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Local Group dwarts
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logA =logT, —log A+ log B
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SLACS
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logA =logY, —log A+ log B
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The FM using dynamical M /L’s
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Testing V = A(v?,/2 + o)
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Testing V = A(v?,/2 + o)
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surface in 3-D parameter space

(unification of TF, FP, +]
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the story so far...

v - the combining of v and o is empirically verified

v -A = f(V,1.) (butnotsimple power laws]

- galaxies of all types & luminosities fall on 2-C
surface in 3-D parameter space

(unification of TF, FP, +]

- two parameters drive global galactic structure
[primarily through M /L]}
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DM (NFW] + baryons

characterized by M and J/M
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DM (NFW] + baryons

baryons dissipate E
but conserve J
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DM (NFW] + baryons

baryons dissipate E
but conserve J

and settle Iinto
observed radial profiles

long & illustrious history, cf. Crampin & Hoyle 1964, Freeman 1397/0; Fall & Efstathiou 1980; Fall
1983; Blumenthal et al. 1984,1986; Flores et al. 1993 Dalcanton et al. 1997; Mo, Mao & White
1998,1999
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DM (NFW] + baryons

baryons dissipate E
but conserve J

and settle Iinto
observed radial profiles

adiabatically compress DM
(quantities calculating using CONTRA; Gnedin et al. 2004
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Conclusions:

- galaxies of all types & luminosities fall on 2-C
surface in 3-D parameter space

(unification of TF, FP, +]

- two parameters drive global galactic structure
([primarily through M /L]}

- for set profiles, simple models relate observables
to halo mass and angular momentum
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The Spitzer Infrared Nearby Galaxies Survey (SINGS) Hubble Tuning-Fork

The Spitzer Space Telescope cbserved 75 galades as pantof RS SINGS  GiIBERE. e e e ——————
(Spitzer Infrared Neasby Galaxies Servey) Legacy Program. The
galaxies are presented here in a Hubble Tuning-Fork diagram, which
groups galaxies according to the morphology of thelr nucked and spiral

arms, The designation of these galudes and their placement in the e
diagram is based on their visble-light appearance. The main goal of the — ]
SINGS program is to characterize the infrared properties of a wide range o
of galaxy hypes. The images of the galxdes are composites created 2
from data taken by IRAC (the Infrared Array Camera) at 3.6 and 8.0 pum, ?D
and MIPS (the Multiband Imaging Photometer for Spitzer) at 24 um. o
The Infrared range probed by these and cther observations wn
taken for the SINGS project allows for the detaded study of °.
star formation, dust emission, and the distribution of stars in =
each galaxy. Light from old stars appears as blue in the A
images, while the lumpy knots of green and red light are wn
produced by dust clouds surounding newly boemn stars, The
elliptical gakaxies on the left are almost entirely made of old
stars, while spiral galaodes like our own Miky Way are rich in
young stars and the raw materials for future star formation
More information can be found at: Pad e eemmemmmmemmmmmm e L e -
hitp:/fsings stsci.edw/ ', < ‘ 3 : *
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& ) b el % ”‘ T . . Poster and compositn mages croated from SINGS Team_
PRy _ Tk . SINGS coservations by Karl D. Gordon o 2067) Robart Kennioutt, Jv, (Pinciole ke tigatorn). Daniels Catoatti (Deputy Princiols Investigator). Chades
" o : Ve a 2 Biup=IRAC 3 6ym (stars) Engeibeacht (Tochnical Contact), Lae Armws, Gaorge Bando, Casclire Bot, Brent Buchalaw, John
e A . Groon=IRAC Bam Casnon, Dankd Dale, Bruce Dasine, Karl Goedon, Albert Grawer, David Hollesbach, Tom Jamett, Lisa
- * e Kewloy, Claus Leitherer, Aigon LI, Sangecta Malhotra, Martia Meyer, Jobn Moustabas, Eric Murphy,
¢ i (aromatc features from dust gramsmoiecules) Michao! Regan, Geomge Rieke, Mascia Ricke, Helone Roussel, Kartk Sheth, J D. Smith, Michele
Rod=MIFS 24pm (w Thomiey, Faban Walter & George Helou
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